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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control discharge of NOx from 
the NOx absorbent with a good timing in response to a degree 
of lean combustion. 

SOLUTION: This device is provided in an exhaust system of an 
internal combustion engine, in which degree of lean combustion 
is changed in response to the operating condition, and it is 
provided with the NOx absorbent, which absorbs NOs when the 
exhaust fuel-air ratio is lean and which discharges NOx when 
the exhaust oxygen concentration is lowered, and an exhaust 
oxygen concentration lowering control means for estimating the 
NOx absorbed quantity, which is absorbed by the NOx 
absorbent, and for lowering the exhaust oxygen concentration 
when a judgment that the estimated NOx absorbed quantity 
exceeds an allowable value of the NOx absorption by the NOx 
absorbent is performed. In this case, on the basis of a point 
that NOx absorbing capacity is increased as a degree of lean 
combustion becomes large, namely, as an air- fuel ratio 
becomes large, starting time of the exhaust oxygen 
concentration lowering control by the exhaust oxygen 




concentration lowering control means is delayed as a degree of lean combustion becomes large. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is NOx, when it is prepared in the exhaust air system of the internal combustion engine which 
changes the degree of lean combustion according to operational status and an exhaust air air- fuel ratio is 
Lean. NOx which was absorbed, and was being absorbed when the exhaust air oxygen density fell NOx to 
emit Absorbent, It is said NOx at the time of lean combustion. NOx absorbed by the absorbent NOx which 
presumed and presumed the absorbed amount An absorbed amount is said NOx. NOx in an absorbent When 
it judges that the absorption permissible dose was exceeded, In the exhaust emission control device of the 
internal combustion engine having the exhaust air oxygen density fall control means to which an exhaust air 
oxygen density is reduced The exhaust emission control device of the internal combustion engine 
characterized by having a delay means to delay the initiation stage of the exhaust air oxygen density fall 
control by said exhaust air oxygen density fall control means, so that the degree of lean combustion is large. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is NOx when an exhaust air air-fuel ratio is Lean. NOx which was 
absorbed, and was being absorbed when the exhaust air oxygen density fell NOx to emit In the exhaust air 
system of the internal combustion engine having an absorbent NOx NOx to an absorbent An absorbed 
amount is presumed and an absorbed amount is NOx. NOx in an absorbent It is [ reducing an exhaust air 
oxygen density by the so-called rich control of an air-fuel ratio, when it judges that the absorption 
permissible dose was exceeded, and ] NOx. It is related with an internal combustion engine's exhaust 
emission control device returned and purified. 
[0002] 

[Description of the Prior Art] WO 93/No. 25806 is known as this kind of internal combustion engine's 
exhaust emission control device. 

[0003] It is NOx when the air-fuel ratio of the exhaust gas which flows into this specification is Lean. It 
absorbs. NOx absorbed when the oxygen density in the flowing exhaust gas was reduced NOx to emit An 
absorbent is arranged in an engine flueway and it is NOx. NOx which presumes the amount of NOx 
absorbed by the absorbent Amount presumption means, NOx It is NOx by the amount presumption means. 
NOx presumed to be absorbed by the absorbent When an amount exceeds the permissible dose defined 
beforehand The oxygen density in the exhaust gas which is alike and flows into an NOx absorbent is 
reduced, and it is NOx. An absorbent to NOx NOx made to emit The exhaust emission control device 
possessing an emission means is indicated. 

[0004] And with this equipment, it is NOx. NOx of an absorbent The timing of a fall of an oxygen density is 

taken noting that an absorption permissible dose is immobilization. 

[0005] 

[Problem(s) to be Solved by the Invention] However, NOx NOx in an absorbent Absorption capacity (it is 
the NOx peak which can absorb an NOx absorbent, and is NOx it is also called a saturation content) is NOx. 
It became clear that it was dependent on the air-fuel ratio or oxygen density in an ambient atmosphere of an 
absorbent. 

[0006] Consequently, it is NOx like before. If rich control is performed by making absorption capacity into 
a fixed value, when the Lean air-fuel ratio changes with change of external world conditions, the fails of 
sensors, etc., the optimal stage of the timing of rich control will be missed, and it is NOx to the atmospheric 
air from an exhaust pipe, for example. The increment in a discharge and aggravation of fuel consumption 
will be caused. 

[0007] This invention is NOx which was made in view of such a point and changes. The exhaust emission 
control device of the internal combustion engine which can perform rich control to suitable timing according 
to absorption capacity is offered, and it is NOx to the atmospheric air from an exhaust pipe. Let it be a 
technical problem to prevent the increment in a discharge, and aggravation of fuel consumption. 
[0008] 

[Means for Solving the Problem] This invention was considered as the following configurations in an 
internal combustion engine's exhaust emission control device in order to solve said technical problem. 
[0009] Namely, this invention is prepared in the exhaust air system of the internal combustion engine which 
changes the degree of lean combustion according to operational status. It is NOx when an exhaust air air- 
fuel ratio is Lean. NOx which was absorbed, and was being absorbed when the exhaust air oxygen density 
fell NOx to emit Absorbent, It is said NOx at the time of lean combustion. NOx absorbed by the absorbent 
NOx which presumed and presumed the absorbed amount An absorbed amount is said NOx. NOx in an 
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absorbent When it judges that the absorption permissible dose was exceeded, In the exhaust emission 
control device of the internal combustion engine having the exhaust air oxygen density fall control means to 
which an exhaust air oxygen density is reduced, it is characterized by having a delay means to delay the 
initiation stage of the exhaust air oxygen density fall control by said exhaust air oxygen density fall control 
means, so that the degree of lean combustion is large. 

[0010] And exhaust air oxygen density fall control (rich control) is performed to the timing made late, so 
that the degree of lean combustion (Lean) becomes large, when the Lean air- fuel ratio changes with change 
of external world conditions, the fails of sensors, etc. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to 
a drawing. 

<Outline of equipment> drawing 1 is the example which applied the exhaust emission control device of this 
invention to the gasoline engine. 

[0012] This gasoline engine has the combustion chamber 3 while having a piston 2 in the cylinder of the 
engine body 1 . Furthermore, while the ignition plug 4 which lights the gasoline of a combustion chamber is 
formed, the suction port 6 which is opened and closed by the inlet valve 5 and introduces the gaseous 
mixture of a gasoline and air in a cylinder, and the exhaust air port 8 which is opened and closed with an 
exhaust valve 7, and discharges the burned exhaust gas in a cylinder are established in the engine body 1 . 
[0013] Said suction port 6 is connected with a surge tank 10 through the corresponding branch pipe 9, and 
the fuel injection valve 1 1 which injects a fuel towards the inside of a suction port 6, respectively is attached 
in each branch pipe 9. Said surge tank 10 is connected with an air cleaner 13 through an air intake duct 12, 
and the throttle valve 14 is arranged in the air intake duct 12. On the other hand, a suction port 8 minds an 
exhaust manifold 15 and an exhaust pipe 16, and is NOx. It connects with the casing 18 which built in the 
absorbent 17. 

[0014] This gasoline engine is controlled by the electronic control unit 30 which consists of a digital 
computer, and this electronic control unit 30 is equipped with ROM (read only memory)32, RAM (random 
access memory)33 and CPU (microprocessor^ which were mutually connected by the bidirectional bus 
31, input port 35, and an output port 36. 

[0015] The pressure sensor 19 formed in the surge tank 10, the idle switch 20 formed in the throttle valve 
14, the gear position detector 23 formed in the automatic transmission connected with the crankshaft 21 and 
the speed sensor 24, the temperature sensor 25 formed in the exhaust pipe 16, and the engine rotational 
frequency sensor 26 formed in the crankshaft part are connected to input port 35. 

[0016] A pressure sensor 19 generates the output voltage proportional to the absolute pressure in a surge 
tank 1 0. As for an idle switch 20, a throttle valve detects that it is idling opening. The gear position detector 
23 detects the condition of the gear of an automatic transmission. A speed sensor 24 detects whenever [ car- 
body-speed ]. A temperature sensor 25 detects the exhaust gas temperature in the exhaust pipe of the casing 
18 upstream. The engine engine-speed sensor 26 detects an engine speed. In addition, the output voltage of a 
pressure sensor 19 and a temperature sensor 25 is inputted into input port 35 respectively through A/D 
converters 37 and 38. 

[0017] An output port is connected to an ignition plug 4 and a fuel injection valve 1 1 through the 
corresponding drive circuit 39. In said CPU34, the fuel injection duration TAU by the degree type is 
computed based on the detection result from said each sensor etc. 

[0018] TAU=TP-K — here, TP shows basic fuel injection duration and K shows the correction factor. The 
basic fuel injection duration TP shows fuel injection duration required to make into theoretical air fuel ratio 
the air-fuel ratio of the gaseous mixture supplied in an engine cylinder. Theoretical air fuel ratio means a 
mixed ratio from which fuel quantity turns into an amount burned completely to the amount of oxygen in air 
in air and the gaseous mixture of a fuel. 

[0019] The basic fuel injection duration TP is beforehand found by experiment, and is beforehand 
memorized in ROM32 in the form of a map as shown in drawing 2 as the absolute pressure PM in a surge 
tank 10, and a function of the engine rotational frequency N. 

[0020] A correction factor K is a multiplier for adjusting the air-fuel ratio of the gaseous mixture supplied in 
an engine cylinder, and the gaseous mixture supplied in an engine cylinder at the time of K- 1 .0 serves as 
theoretical air fuel ratio. On the other hand, the air- fuel ratio of the gaseous mixture which the air- fuel ratio 
of the gaseous mixture supplied in an engine cylinder at the time of K< 1.0 becomes larger than theoretical 
air fuel ratio, namely, serves as Lean, and is supplied in an engine cylinder at the time of K> 1 .0 becomes 
smaller than theoretical air fuel ratio, namely, becomes rich. 
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[0021] The value of this correction factor K is beforehand defined to the absolute value PM in a surge tank 
10, and the engine rotational frequency N, and shows that example to drawing 3 . In this example, the value 
of a correction factor K is made into a value smaller than 1.0, and the air- fuel ratio of the gaseous mixture 
supplied in an engine cylinder is made into Lean in the field where the absolute pressure PM in a surge tank 
10 is comparatively low, i.e., a load operating range in engine low it runs with constant speed. 
[0022] On the other hand, the value of a correction factor K is set to 1 .0, and let the air- fuel ratio of the 
gaseous mixture supplied in an engine cylinder be theoretical air fuel ratio in the field where the absolute 
pressure PM in a surge tank 10 is comparatively high, i.e., an engine heavy load operating range like [ at the 
time of acceleration operation ]. Moreover, the value of a correction factor K turns into a bigger value than 
1 .0, and it is supposed in the field where the absolute pressure PM in a surge tank 10 becomes the highest, 
i.e., an engine frill load operating range, that the air-fuel ratio of the gaseous mixture supplied in an engine 
cylinder is rich. 

[0023] the frequency by which low Naka load operation is usually carried out in an internal combustion 
engine — most — high — most of an operation term throughout — setting — Lean — gaseous mixture burns. 
Next, NOx The exhaust emission control device which used the absorbent is explained. 
[0024] Drawing 4 shows roughly the concentration of the typical component in the exhaust gas discharged 
from a combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion chamber like / it 
is ****** and / from drawing 4 ] — oxygen 02 in the exhaust gas which the concentration of HC and CO 
increases, so that the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes rich, 
and is discharged from a combustion chamber 3 Concentration increases, so that the air-fuel ratio of the 
gaseous mixture supplied in a combustion chamber 3 becomes Lean. 

[0025] NOx held in casing 18 An absorbent 17 is NOx. It is an occlusion reduction type catalyst, for 
example, an alumina is made into support, and at least one chosen from Potassium K, Sodium Na, Lithium 
Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, and 
rare earth like Yttrium Y and noble metals like Platinum Pt are supported on this support. An engine 
inhalation-of-air path and NOx It is NOx about the ratio of the air supplied in the flueway in the absorbent 
17 upstream, and a fuel (hydrocarbon). It is this NOx if the air-fuel ratio of the inflow exhaust gas to an 
absorbent 17 is called. An absorbent 17 is NOx when the air- fuel ratio of inflow exhaust gas is Lean. NOx 
which was absorbed, and was absorbed when the oxygen density in inflow exhaust gas fell It emits. 
[0026] In addition, NOx When a fuel (hydrocarbon) or air is not supplied in the flueway of the absorbent 17 
upstream, The air-fuel ratio of inflow exhaust gas is [ therefore ] in agreement with the air-fuel ratio of the 
gaseous mixture supplied in a combustion chamber 3. In this case NOx the time of the air- fuel ratio of the 
gaseous mixture by which an absorbent 17 is supplied in a combustion chamber 3 being Lean — NOx the 
gaseous mixture which absorbs and is supplied in a combustion chamber 3 — NOx absorbed when the inner 
oxygen density fell It emits and returns. 

<NOx Absorption and emission / reduction mechanism >NOx NOx in an absorbent (NOx occlusion 
reduction type catalyst) 1 7 It is thought that absorption and reduction are performed by the mechanism as 
shown in drawing 5 . Although this mechanism is the case where Platinum Pt and Barium Ba are made to 
support on support, even if other noble metals, alkali metal, an alkaline earth, and rare earth are used for it, it 
turns into same mechanism. 

[0027] First, since the oxygen density in exhaust gas will increase sharply if exhaust gas becomes Lean 
considerably, as it is shown in drawing 5 (A), it is oxygen 02. It adheres to the front face of Platinum Pt in 
the form of 02- or 02-. Next, NO contained in exhaust gas reacts with 02- or 02- on the front face of 
Platinum Pt, and is N02. It becomes (2 NO+02 ->2N02). 

[0028] Then, generated N02 NOx NOx of an absorbent Unless absorptance is saturated, as it is absorbed in 
an absorbent, it combines with the barium oxide BaO, oxidizing on Platinum Pt and it is shown in drawing 5 
(A), it is nitrate ion N03. - It is NOx in a form. It is spread in an absorbent 1 9. Thus, NOx NOx It is 
absorbed in an absorbent 17. 

[0029] on the other hand, the case where the oxygen density in exhaust gas falls — the amount of generation 
of N02 — falling ~ a reaction contrary to said reaction — NOx nitrate ion N03- in an absorbent 19 — N02 
or the form of NO — NOx It is emitted from an absorbent 17. 

[0030] That is, NOx It is NOx if the oxygen density in exhaust gas falls. It will be emitted from an absorbent 
17. It will be NOx even if the air- fuel ratio of inflow exhaust gas will be Lean, if the oxygen density in 
inflow exhaust gas will fall if the Lean degree of inflow exhaust gas becomes low, therefore the Lean degree 
of inflow exhaust gas is made low, as shown in drawing 4 . An absorbent to NOx It will be emitted. 
[003 1 ] when gaseous mixture supplied in a combustion chamber 3 is made rich on the other hand at this 
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time and the air-fuel ratio of exhaust gas becomes rich, it is shown in drawing 4 ~ as ~ unburnt [ a lot of ] — 
HC and CO are discharged from an engine, unburnt [ these ] — HC and CO react immediately with oxygen 
02- on Platinum Pt, or 02-, and oxidize. 

[0032] Moreover, if the air- fuel ratio of inflow exhaust gas becomes rich, the oxygen density in exhaust gas 
is NOx in order to fall to the degree of pole. An absorbent 17 is N02. Or NO is emitted, this N02 or NO is 
shown in drawing 5 (B) - as - unburnt - it reacts with HC and CO and is returned. N02 [ thus, ] on 
Platinum Pt or — if NO stops existing — the degree from the degree from an absorbent — N02 Or NO is 
emitted. Therefore, if the air- fuel ratio of inflow exhaust gas is made rich, it is NOx to the inside of a short 
time. An absorbent 17 to NOx It is emitted, even if it consumes 02- or 02- on Platinum Pt — unburnt — if 
HC and CO remain — NOx NOx emitted from the absorbent 17 NOx discharged from the engine unburnt 
[ this ] — it is returned by HC and CO. 

[0033] Therefore, if the air-fuel ratio of inflow exhaust gas is made rich, it will be NOx to the inside of a 
short time. NOx absorbed by the absorbent 17 It is emitted and, moreover, is this emitted NOx. Since it is 
returned, it is NOx in atmospheric air. It can prevent being discharged. 

[0034] Moreover, NOx An absorbent 17 is NOx even if it makes the air- fuel ratio of inflow exhaust gas into 
theoretical air fuel ratio, since it has the function of a reduction catalyst. NOx emitted from the absorbent It 
is returned. However, it is NOx when the air- fuel ratio of inflow exhaust gas is made into theoretical air fuel 
ratio. From an absorbent 17, it is NOx. Since deer emission is not carried out gradually, it is NOx. All NOx 
absorbed by the absorbent 1 7 Long time amount is required for emitting. 

[0035] It will be NOx even if the air- fuel ratio of inflow exhaust gas will be Lean, if Lean's degree is made 
low for the air- fuel ratio of inflow exhaust gas. An absorbent 17 to NOx It is emitted. Therefore, NOx An 
absorbent 17 to NOx What is necessary is just to make the oxygen density in inflow exhaust gas fall, in 
order to make it emit. 

[0036] However, NOx An absorbent 17 to NOx It is NOx that the air- fuel ratio of inflow exhaust gas is 
Lean even if emitted. It sets to an absorbent 17 and is NOx. It is not returned. Then, it is NOx in this case. It 
is necessary to arrange a reducing agent on the lower stream of a river of an absorbent 1 7. If this point is 
taken into consideration, the air-fuel ratio of inflow exhaust gas is made rich, and it is NOx. The direction 
which emitted does not need to prepare a reducing agent separately and is economical. 
<NOx The air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes rich at the 
time of the warm-up at the time of emission control unit > low temperature, and full load running, as shown 
in drawing 3 , and gaseous mixture serves as theoretical air fuel ratio at the time of acceleration operation, 
the operating range of other most — Lean — gaseous mixture has burned in a combustion chamber 3. 
[0037] however, NOx an absorbent 17 — the time of full load running and acceleration operation — NOx 
even if it emits, case the frequency where full load running or acceleration operation is performed is low — 
Lean — while gaseous mixture has burned — NOx gradually — accumulating — NOx Absorptance declines. 
[0038] If it does so, it is NOx after a while. An absorbent 17 is NOx. It will become impossible to absorb, 
therefore, NOx NOx in order to continue to an absorbent 1 7 and to make it absorb — Lean — making rich 
periodically the control to which the oxygen density of inflow exhaust gas is reduced periodically, i.e., the 
air- fuel ratio of exhaust gas, or making the air-fuel ratio of exhaust gas into theoretical air fuel ratio 
periodically, even when gaseous mixture has continued and burned etc. — carrying out — NOx from an 
absorbent 17 — periodic — NOx It is necessary to make it emit. 

[0039] although this control is only called rich control below for convenience, if the period of this rich 
control is long — Lean — while combustion of gaseous mixture is performed — NOx NOx of an absorbent 17 
absorptance — falling — NOx It will emit to atmospheric air, without being unabsorbable. On the other hand, 
if the period of rich control is shortened too much, fuel consumption will increase shortly. Therefore, it is 
necessary to perform rich control to the optimal timing in consideration of these. 

[0040] NOx in this example With an emission control unit, it is NOx. NOx absorbed by the absorbent 17 
When an amount exceeds the criteria defined beforehand, it is made to perform rich control, and he is trying 
to change the criteria moreover according to the degree of lean combustion. 

[0041] At this example, it is NOx. The program for carrying out emission control periodically from an 
absorbent 17 is beforehand memorized by said ROM, and the means of the following [ top / said / CPU34 ] 
is NOx by this program. It realizes as an emission control unit. 

[0042] That is, it is NOx from [ from the terms and conditions detected / whenever / engine rotational 
frequency and load information, and catalyst temperature ] an engine. NOx which presumes a discharge 
Discharge presumption means 51, [ that this equipment was inputted from said various sensors as shown in 
drawin g 6 ] NOx NOx absorbed by the absorbent 17 NOx which presumes an absorbed amount Absorbed 
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amount presumption means 52, Said each terms and conditions to NOx An air-fuel ratio calculation means 
53 to compute the air- fuel ratio before and behind an absorbent, The air-fuel ratio computed with this air- 
fuel ratio calculation means 53, and said various terms and conditions to NOx NOx in an absorbent NOx 
which presumes absorption capacity Absorption capacity presumption means 54, NOx presumed with this 
NOx absorption capacity presumption means 54 Absorption capacity to NOx NOx which determines a 
saturation decision value Saturation decision value decision means 55, NOx NOx presumed with the 
absorbed amount presumption means 52 An absorbed amount is NOx. When it becomes beyond a saturation 
decision value, it has a rich control activation means 56 to perform rich control. 

[0043] Therefore, these means are said NOx at the time of the lean combustion as used in the field of this 
invention. NOx absorbed by the absorbent NOx which presumed and presumed the absorbed amount An 
absorbed amount is said NOx. NOx in an absorbent When it judges that the absorption permissible dose was 
exceeded, it is the exhaust air oxygen density fall control means 61 to which an exhaust air oxygen density 
is reduced. 

[0044] NOx [ in / here / the equipment of this example ] from an engine An NOx discharge presumption 
means 51 to presume a discharge, and NOx NOx absorbed by the absorbent 17 NOx which presumes an 
absorbed amount Lessons is taken from the absorbed amount presumption means 52, and it explains. 
[0045] NOx NOx absorbed by the absorbent 17 It is NOx when calculating an amount. Total NOx absorbed 
by the absorbent 1 7 It is difficult to carry out direct detection of the amount. Then, NOx in the exhaust gas 
discharged by the engine here A discharge is presumed and it is the discharge NOx. An amount to NOx 
NOx absorbed by the absorbent 1 7 The absorbed amount was presumed. 

[0046] Namely, NOx discharged by the engine as an engine rotational frequency becomes high since the 
amount of exhaust gas discharged per unit time amount from an engine increases so that the engine 
rotational frequency N becomes high An amount increases. Moreover, NOx discharged per unit time amount 
from an engine, so that an engine load becomes high since the amount of exhaust gas discharged from each 
combustion chamber 3 increases and combustion temperature moreover becomes high so that an engine load 
becomes high (i.e., so that the absolute pressure PM in a surge tank 10 becomes high) (so that the absolute 
pressure in a surge tank becomes high) An amount increases. 

[0047] Drawing 7 (A) is NOx discharged from an engine by per [ which was called for by experiment ] unit 
time amount. An amount, the absolute pressure PM in a surge tank 1 0, and relation with the engine 
rotational frequency N are shown, and each curve is the same NOx. The amount is shown. NOx discharged 
by per unit time amount from an engine as shown in this drawing An amount increases, so that it increases, 
so that the absolute pressure PM in a surge tank 1 0 becomes high, and the engine rotational frequency N 
becomes high. In addition, NOx shown in drawing 7 (A) The amount is beforehand memorized in ROM32 
in the form of a map as shown in drawing 7 (B). Therefore, the map of this drawing 7 (B) to NOx A 
discharge can be presumed. 

[0048] Next, NOx The absorption capacity presumption means 54 is explained. NOx The absorption 
capacity presumption means 54 is NOx as shown in drawing 8 R> 8 first. Inflow exhaust gas temperature 
and NOx to an absorbent Relation with absorption capacity to NOx NOx of an absorbent Absorption 
capacity is presumed. That is, it is NOx in order for the activity of a catalyst (absorbent) to fall, if exhaust 
gas temperature T becomes low. The absorption capacity NoxCAP falls and it is NOx by the rise of exhaust 
gas temperature. It is NOx if the temperature of an absorbent becomes high. NOx contained in the absorbent 
Since it decomposes and emits spontaneously, it is NOx. Absorption capacity becomes small. Therefore, 
NOx As for absorption capacity, an exhaust gas temperature becomes large from about 350 to 500 degrees 
C. 

[0049] NOx Although absorption capacity was fundamentally decided by the exhaust gas temperature, the 
knowledge of changing by lean combustion, i.e., Lean's degree, was carried out. If it is in this invention, 
they are an air-fuel ratio and NOx. The relation with absorption capacity is NOx, so that an air-fuel ratio 
becomes large (i.e., so that it is in the large Lean condition of an oxygen density), as shown in drawing 9 . 
NOx in an absorbent 17 It became clear by experiment that absorption capacity became large. 
[0050] Then, said NOx The absorption capacity presumption means 54 is NOx calculated from relation by 
drawing 8 . In consideration of the relation shown in drawing 9 , correction is added to absorption capacity. 
An air-fuel ratio and NOx The relation with absorption capacity is NOx corresponding to the air- fuel ratio 
which prepared for ROM in the form of a map beforehand, and was computed with the air-fuel ratio 
calculation means 53. He is trying to read absorption capacity from the map of ROM. And it responds to 
change of an air- fuel ratio, and is NOx. NOx which asked for the degree of the change by drawing 8 since 
the degree of change of absorption capacity became clear If it takes advantaging of absorption capacity, it 
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will be NOx after correction. Absorption capacity can be calculated. 

[0051] Moreover, in a map, it is NOx. NOx corresponding to absorption capacity The saturation decision 
value is set up. NOx The saturation decision value decision means 55 is this map to NOx. NOx 
corresponding to absorption capacity A saturation decision value is read. 

[0052] The rich control activation means 56 is NOx. NOx absorbed by the absorbent An absorbed amount is 
this NOx. It is NOx when a saturation decision value is exceeded. It judges that the absorption permissible 
dose was exceeded and rich control is started. 

[0053] In addition, NOx A saturation decision value is NOx. It is X% of the value of absorption capacity. 
Here, although the same value as X= 100 (i.e., the NOx absorption capacity itself) is sufficient, it is NOx, 
for example. NOx, such as 50 etc.% etc. of absorption capacity It sets up lowness from the value of 
absorption capacity. NOx It is actual NOx when an absorbent deteriorates. An absorbed amount is NOx. It is 
NOx before resulting in absorption capacity. Although an absorbent will be saturated, it is NOx at this time. 
A saturation decision value is NOx. Before starting rich control as it is the same value as absorption 
capacity, it is already NOx. NOx which the absorbent was saturated and was not able to be absorbed It will 
emit to atmospheric air. NOx It is NOx as mentioned above about a saturation decision value. By making it 
into lowness from absorption capacity, it is NOx. It prepares for degradation of an absorbent and is NOx. 
Emission control can be ensured. 

[0054] The characteristic point of this invention is [ the air- fuel ratio detection means 53, an NOx absorption 
capacity presumption means 54, and ] NOx at this example, although it is the point equipped with a delay 
means 62 delay the initiation stage of the exhaust-air oxygen-density fall control by said exhaust-air oxygen- 
density fall control means 61 so that Lean's (lean combustion) degree is large. The saturation decision value 
decision means 55 and the rich control activation means 56 can say having realized said delay means 62. 
[0055] In addition, an air-fuel ratio may change with change of external world conditions, or the fails of 
sensors as a cause by which the degree of lean combustion (Lean) changes. In addition, Lean's degree 
changes for every operating range. That is, since torque is not so required at the time of steady operation, an 
air- fuel ratio is greatly controlled by the Lean side, and when acceleration is required operation, it controls 
by Lean near an ideal air- fuel ratio (SUTOIKI). <The timing of rich control>, thus NOx NOx presumed with 
the absorption capacity presumption means 54 NOx of an absorbent It responds to changing absorption 
capacity and is NOx. A saturation decision value is also changed and, therefore, the activation stage of rich 
control is also changed. The timing chart of the rich control which shows this situation is shown in drawing 
10. 

[0056] (a) NOx discharged from the engine as the thick broken line showed by drawing 10 when the Lean 
degree was large, and the Lean degree was large NOx of the inflow exhaust gas to an absorbent 1 7 
Concentration is comparatively low. Moreover, it is [ ****** from drawing ] NOx like. NOx in an 
absorbent 17 Absorption capacity is large (9 of drawing (a)), and since a saturation decision value is also 
high as a result, it is long duration NOx. It is absorbable. 

[0057] Therefore, the period of rich control becomes long as shown in drawing 1 0 . Outlet side NOx of the 
NOx absorbent 1 7 at this time Concentration changes, as the thick broken line showed to the lower berth of 
drawing 10 . In addition, it is NOx if rich control is not performed temporarily, although stated by reference. 
Absorbent appearance side NOx Concentration changes, as the two-dot chain line showed, and it is NOx of 
inflow exhaust gas. Concentration is approached. 

[0058] (b) NOx discharged from the engine as the thick continuous line showed by drawing 10 when the 
Lean degree was small, and the Lean degree was small NOx of the inflow exhaust gas to an absorbent 17 (a) 
with the Lean degree large [ concentration ] it is — as compared with a case, it is high. Moreover, it is 
[****** from drawing 9 ] (a) with the large Lean degree like. It compares with a case and is NOx. NOx in 
an absorbent 1 7 Absorption capacity is small ((b) of drawing 9 ), and since a saturation decision value is 
also low as a result, it is NOx not much for a long time. It is unabsorbable. 

[0059] Therefore, the period of rich control is shortened as compared with the case where the Lean degree is 
large (a), as shown in drawing 10 , and it performs rich control frequently. NOx at this time Outlet side NOx 
of an absorbent 1 7 Concentration changes, as the thick continuous line showed to the lower berth of drawing 
10 . 

[0060] In addition, it is NOx if rich control is not performed temporarily, although stated by reference. 
Absorbent appearance side NOx Concentration changes, as the dashed line showed, and it is NOx of inflow 
exhaust gas. Concentration is approached. Moreover, when the Lean degree is large (a), it compares here, 
and it is NOx of an outlet side. For the reason nil why the inclination of concentration is large, as shown in 
the middle of drawing 10 , the direction of (b) is inflow exhaust gas NOx. It is because concentration is 
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large. 

[0061] Thus, the period of the rich control (exhaust air oxygen density fall control) by the rich control 
activation means 56 (exhaust air oxygen density fall control means) is lengthened, namely, the initiation 
stage of rich control is delayed, so that Lean's (lean combustion) degree is large. 
<Flow of rich control> NOx Although emission control performs gaseous mixture by making it rich 
periodically as described above, it explains the procedure of the control according to the flow chart of 
drawing 1 1 . Drawing 1 1 shows the time amount interruption routine performed by the interrupt for every 
fixed time amount. 

[0062] First, in step 101, the Lean combustion or rich combustion is judged by judging whether the 
correction factor K in fuel-injection-duration TAU=TP-K is smaller than 1 .0. 

[0063] It progresses to step 102 at the time of a correction factor K< 1 .0, i.e., the operational status which 
should make gaseous mixture Lean, and counted value D is made into zero and, subsequently to step 103, it 
progresses. 

[0064] Engine discharge NOx per unit time amount from the map shown in drawing 7 (B) at step 1 03 based 
on the absolute pressure PM in the surge tank 10 detected by the pressure sensor 19, and the engine 
rotational frequency N An amount Nij is NOx. It is computed by the discharge presumption means 51 . 
[0065] Subsequently, at step 104, it is NOx. The absorbed amount presumption means 52 is NOx. The 
multiplication of the interrupt time spacing **t is carried out to an amount Nij, and these products 
(Nijand**t) are sigmaNOx. It is added. A product (Nijand**t) is NOx discharged by the engine between 
interrupt time spacing **t. The amount is expressed and this is NOx. Since it is absorbed by the absorbent, it 
is sigmaNOx. NOx Total NOx absorbed by the absorbent The estimate of an amount is expressed. 
[0066] Subsequently, the relation shown in drawing 8 at step 1 05 based on exhaust gas temperature T 
detected by the temperature sensor to NOx It is NOx by the absorption capacity presumption means 54. The 
absorption capacity NoxC AP is computed. NOx NOx detected by the oxygen density sensor at step 1 06 
when the absorption capacity NoxCAP was computed It is NOx based on the oxygen density in the inflow 
exhaust gas to an absorbent. The air- fuel ratio of the ambient atmosphere of an absorbent is computed, as 
shown in drawing 9 , an air-fuel ratio is followed, and it is NOx. Absorption capacity is corrected. 
Subsequently, it is NOx at step 107. It is NOx by the saturation decision value decision means 55. A 
saturation decision value is determined. 

[0067] At step 108, it is NOx. NOx absorbed by the absorbent A processing cycle is ended when it judges 
and is not over whether the amount (sigmaNOx) exceeded the saturation decision value, this time — Lean — 
NOx which combustion of gaseous mixture is performed and is discharged by the engine NOx Sequential 
absorption is carried out at an absorbent. 

[0068] At step 108, it is sigmaNOx. When it is judged that the saturation decision value was exceeded, it 
progresses to step 109 and is NOx. Rich processing is performed for emission. Since rich throughput 
becomes settled by the processing time whenever [ of an air- fuel ratio ] rich, it controls throughput by the 
increase and decrease of control whenever rich, and the merits and demerits of the processing time. Rich 
processing was explained previously. In TAU=TP-K, a correction factor K is changed and it carries out by 
changing fuel injection duration (fuel oil consumption) TAU. Completion of rich processing ends a 
processing cycle. 

[0069] On the other hand, in gaseous mixture, when it is judged at step 101 that it is K>=1 .0, rich or when it 
is the engine operational status which should be made theoretical air fiiel ratio, it progresses to step 1 1 8 and 
the increment of the counted value D is carried out only for 1 . Subsequently, at step 1 19, counted value D is 
constant value DO. It is judged whether it became large. D>D0 When it becomes, it progresses to step 120 
and is sigmaNOx. It considers as zero, that is, rich — the time of combustion of gaseous mixture or the 
gaseous mixture of theoretical air fuel ratio carrying out fixed time amount continuation — NOx An 
absorbent 17 to all NOx since it is thought that it emitted — absorption NOx Estimate sigmaNOx of an 
amount It considers as zero. 

[0070] Finally the characteristic point of this invention is a point equipped with a delay means to delay the 
initiation stage of the exhaust air oxygen density fall control by said exhaust air oxygen density fall control 
means, so that Lean's (lean combustion) degree is large, as already explained. As shown in drawing 9 , an 
air-fuel ratio is specifically followed, and it is NOx. The point of changing absorption capacity is noted and 
it is NOx. As the saturation decision value used as the rich control start trigger for emission is fluctuated and 
it was shown in drawing 10 The initiation stage of rich control was made late, or the period of rich control 
was lengthened, so that Lean's degree was large. Except for this point, the fundamental technique is the 
same as the technique indicated for the international public presentation number WO 93/25806, and this 
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open official report is referred to as much as possible for this invention understanding. 
[0071] 

[Effect of the Invention] Since this invention was equipped with a delay means to delay the initiation stage 
of the exhaust air oxygen density fall control by said exhaust air oxygen density fall control means so that 
the degree of lean combustion (Lean) was large When the Lean air-fuel ratio changes with change of 
external world conditions, the fails of sensors, etc., According to Lean's degree, exhaust air oxygen density 
fall control (rich control) can be performed to the optimal timing, and it is NOx to the atmospheric air from 
an exhaust pipe. The increment in a discharge and aggravation of fuel consumption can be prevented. 
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£<r>*«<E< fcfttf, »A#«;tfA«|>©»*««!WKT 
U ftoT, StAfi^^f^©>J->g^-V>€:{£<-rn 

Ox KttiNfr&NOx MStliuttftS. 
[0 0 3 1 ] c©t#. M«f3^CilU»t«S 

^fJy^lcStlT^ »Sl^X©Sg*8Jt7>i'J y^lcfc 30 
St. El4(C^-rJ:ptC^fi©*^HC, CO*iX>^ 
>*6»tHSfti. cnS**BHC. COIl SiPt 

[0 0 3 2] MLAtt&tfxegftUtfttU y^fcfc 

st. w«^f^f"©»*a«f4«*t:fi-prsfc«>. n 

Ox KOffll 714. NO! S/tteNO^ffiTS. £© 
NO2 *fcttNOtt. 15 (B) CST J: 3 K, **H 

c. cotjRjSbTSTEan-s. c©«fc3icbTe'^p 

t±©N02 *fcl4N034*?¥ffiU^</«£5i. KJRgiJ^ 

ewe^iNOz *fci4No*t&aian.5. «£o « 

T, «tA#§t#X©3S&it£U y^lcT*£JSB$|BJ©F*3 
tCNOx Mffll 7**&NOx MUSftS. S&P t 
±©Or:mo»-SiHKbT'b*)«HC, COjWSoT 

v»titf. nox KiRSili 7^e&fiianrcNOx x 

>5»rt» SflstHSft&NOx "b, C©**8HC. COIC 

cfcoTJiTcans,, 

[0 0 3 3]^T. »A#«#A©3ISBJt&U^IC 
tftliSWCrtCNOx KflX^Jl 7 iClRiKaftTH-S 

nox Titian, u*>t>, ccaiHaftfcNOx am 
7cati3fc©ic^if icnox *«#ttisn*©*ii±f so 
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[0 0 3 4] Sfc. NOx ©JRgiJl 7 \rM7cMi&<Dmm 
£f LT^SOT, SKASHr^A©2S^J-t*ajSl^tfc 

ic LTfeNOx *«Mjj»6a:aanfeNOx tfimstzti 

«. L^L v *Att«^A©ffl*8Jtfta»ffi«JtlcUfc 
JSfc. NOx MtgiJl 7^<=>l4NOx IcLrt^iB 

an&^fc©, nox mmn 7ic®«anTv>s^N 

[0 0 3 5] «A#»#*©38«Jt*y->©fl£a-l,»£ 

{£ < mast £z.mAm$Lfix<D&mtttf u - >t» o 
fctLTfe, nox kjrjwi 7 a* e nox ##ci±ian 

ffioT, NOx WXSiJl 7*»6NOx ^Scffia-fr-S 
ICI4, aEA»«#A«|»©B8*«*SffiTSttnfiJ;V»c: 

ttttz. 

[0 0 3 6] §U NOx ©iKSiJl 7*»eNOx **ttffl 
anTfc. WA*«#A©2*RJfctfU->T?**£, N 
Ox (RiKS'Jl 7lc*5^TNOx ^itTcatl^c^. 
T. Z\C0®-&\ZU, NOx ©iRSiJ 1 7 ©TgiJKjSTcSijS 

esr«£s#*»s. c©,&£#iff st, *a##a 

©SjKSttfc'J-y^lcLTNOx tttH«U^«<. B'JJ^Jl 

<nox MfflfMsififfi>ffifai^©Bi*ajieR$^»^ft?5® 

(EP*I4, H 3 KST «fc 3 lc, «5fi£^3|*3lc0«SanSjl 

- >*!£-£W**Rflfcg 3 ft Ic *5 H xmm Lt 1/ » S . 

[0 0 3 7] LA>L. NOx ®: t&ffl 1 7 14, ^ft^atilS 
P#*5J;^Jjn^i|teB#ICNOx *KfcBLTt>, ^rft^jgjilE 

i2^i4inM3i!ig^fT : t)n-&M^A^^i/^^-, u->m 

^, NOx ©K1K#g^W£T-rs. 
[0 0 3 8 ] ^-5T-2>t, LI4£<LTNOx ©JK^'J 1 
7(4, NOx £gftiK-e£&<&-DTU£-5. L7t*«o 
T, NOx ^NOx ©iRjffiJl 7 t«ttUT»iRS-e-*fc 

»*t»f4#«^A©a«Jt*«»iwfcai6ffijiiBJtic-r« 

Tkt'L, NOx tfiiKjSpji 7^eil«flWICNOx ££fc£tia 

[0 0 3 9] fll!a±i©IMI|*KT#fcU v^lWW<tt» 
5^. ZWV-y^fflWVfflmtf&^t. U— >rg-&M© 
^*l*«fft3tlTHSKICNOx SRiR^'Jl 7 ©NOx 
ig^WSTLTLS^, NOx S:!KiRT$T{C^:«;iC^ 
ttiUTL*p„ 'J->'5 : -f(iiIW©iSI»]*^< LT#*S 

^■*l4*W«Stffi*t*a^:UTU*5. «£oT, U y 

[0040] -^mmmiz&vzNOx tAmffl'fflmw.T' 

14, NOx (gJDUHl 7 IC^ilXanfcNOx fid^©«© 
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[0 0 4 1 ] dCD^JTfi, NOx WRffll 7a>S«»!W 

U3 4±KKT«>*8tt»NOx ttffllWWftBtbTfER 
[0 0 4 2] tSt>S. 06^bfcJ;5lr, 

Ox *tB«**jrr*NOx #BlMft5 1 t, N 
Ox fl&ttftU 7lC®JK3nfcNOx KIRS S:«i^-r -5 N 
Ox «JKftffl£?gfc5 2t, (WBftttife^SNOx © 
JRMM«oajiBlt*l|Cdl"r*?SJI8it»liJ*a!5 3 t. £ 
©a»«ttWW^ft 5 3 T*WLfc$JIRtfc;ftZ«&IE#ffll8 
ftfrt*>6NOx iiftJK?iiJlc43tt-5NOx ®4X#g£«S5£ 

tsnox miRmmnm^5 a t, cwnox m§ 

mm^-m 5 4 X'timLtzN Ox *iR#ft^6NOx fiS 
NOx *iRft«£j£^R5 2 Ttd^ LfcNOx (EflXS^N 

ox ^m7&m&,±tu-Dtztfj yT-mw&nft-rz 

[0 0 4 3] «fcoT. cn5¥g*«. #fg9m>5* 
»j^^P#{Cill2NOx ©ilXSiJtCiSJR^nfeNOx 
£fl£j£U itlfcNOx »tt**«AMBNOx 
©NOx »iR«F««**8*fct*iJWrbfc<!:*. »jKBt« 

[0 0 44] *Slifii«©^Btc43ttS. t&HQ^ 30 

bONOi ttdil4M^tSNOxBfttlfij(lt¥g 5 1 
i, NOx QSiiR^Jl 7 ICOftiR^tlfcNOx KiRfiSrifl^ 
TSNOx »iR«HtJMSR5 2fc. 

[0 0 4 5] NOx ©iR^iJ 1 7 iCKJR^nT^^NOx 
fi*3R«&<5«-&. NOx KJRiSfiJl 7l;M$nT^5^ 

nox ssiE^ffi-r-scitttssi-efes. -s-cit, c 

MiJfeU *©*HlNOx f*>6NOx RJRSfl 7 K«JR 

[0 0 4 6] f «tt)*. ttHI3£ftNftt]K<ftS{3£a « 
B8 *» 6 *ffiP*IW* 0 # ttl * n * * X fk**m AT « 

5NOx SliiiAT*. *&. ttNft*rWi*<ftS(3 
if, Ttet>*,. U— v^>^ 1 0rtO»»EEPM*»ilS< 

fc * a t* 3 s # m s n*»«*x«*tJi* 
i, b^t>. «s«E»flM«« auNftttOTK 
(f-y? rtffi*fE*sa < ft* at') mm 
& q, mwm & rz o m m £ n o x awui at a . 

[0 0 4 7] 07 (A) Hft*KJ:0 3R«>Snfc*«MS 

iw*fcoic«H*»6#u**iaNOx fit, -y— s>*> so 



(5) ^§a¥ 1 0- 1 7 6 5 2 2 
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V 1 0 |^ffl$l!iM PM, *SB3ia<Sg:N<i:OB?IBS;^UT 
*50; , S-lftgiH4|ffI-NOx 

^ $ «k o \z. mmm&fz <o icmbw s sew s ns 

NOx fitt. -th— P9>t7l 0fi©Jfift]£PMA<iiK& 
Slii'iKftD, tSMIlI<E»Nd«i9i<3ic4S^ 

17 (a) KTKsn-sNOx m\tm7 

(B) iC^f JlSftVy^Ojre^ftROMS 2l#9tCffi 
ttanxir**. toT, £©07 (B) ©7!»y*>6, 
NOx #tBg£«t£-T?#S©T«&*. 
0 [0 0 4 8] *fC, NOx KiR$SftlS&^a5 4fCt?^ 
TR9IT*. NOx ft««ttt£¥S5 4B. £T\ HI 
8K*Lfci3ft, NOx M^oaAftWXlW 
t. NOx RJK«g£roNff;6>e. NOx ©iRSiJWNO 

x «JK*«*«ijrr-6. T&fr*>. *»;JxiTijtft< 

fc*£, ttMC <»<KS«) ©«tta»ffiT"r*fc»lC, NO 
x BJBHS«NoxCAPjW6TU Sfc#S#X«flE©±#»:: 
•fcONOx KiRSiJ©fa«*tK<?S:St. NOx ©JRBiJk: 
$SnTl>tNOx *^»Ltefflfflt5fcfe, NO 
x ©iRifgl4/h3<JS:S. S£oT, NOx ©JR$gte# 
o «^7.H*iH«3 5 O'Cri^S 5 0 0 "C©Kn?A£ < & 
5. 

[0 0 4 9] NOx *«#«»4»*Wttt#«*XllC 

flSJttNOx ««UlPg£©H*a:, 13 9 (CjfiUfc «fc 5 
fc, ffijKJttf** SJ^iiScDA 
#^U— >«Ct8tr»*KifNOx KiRSUl 7T'©NOx 

[0 0 5 0 ] tctf. ftulBN Ox ©<R^S*S^^R 5 4 
0 (4, 0 8T?B9«*^e*»fcNOx K<K$Il:, I29tc^ 
U/tg5^S#«LT, ^IE€:SnA-5. ^SStttNOx K 
iRsgmtOl^te^&T <y yo^-CR OMtCfil^. en, 
ffl«tt*a^S 5 3 T»fflUfcffi«itfc»*r«NOx 

*LT, Sj^ttO^-fblC^DT. NOx Mi^gcD 

T?*.*fcNOx.86iR$fiicasi;n«. _^ie^©nox k 

[0 0 5 1 ] T-y7 r lc:f4, NOx ©iR^glC^fS 

o tsNOx 8sio«jE«*«8BeanT^a. nox gafnw 

[0 0 5 2] U •y^OTUff^R 5 6 tt. NOx ©JlX^iJ 
(C®iK$nfcNOx KilXS^dWNOx iafP^J^fflSriS 
7L1tt&. NOx ®«8lF«**a*.Jtt*ltWU U-y^ 

[0 0 5 3] fcfe, NOx fiaf0!pj^fflf4, NOx ©1X$ 
SroffiroX%T*a. CdT(4, X=10 0tft^N 
Ox»«Sfl#ill-i7?feJ:n*>. fc£;U4NOx 
3 K««fSOS OXSff. NOx 8RiRS*O«J:0(£«>k:K 



(6) 



0- 1 7 6 5 2 2 
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JTT*. NOx ■WttWMfcLfci*, H^ONOx ft 

TlsSvtf. £<Dh$, NOx tSffiW^fl^NOx ftJR 
U^fM»*HJfcr*ffifcTT 
ICNOx »JK#ja*ffiftU »iRT*/j:*^fcNOx 
«fcttfflr* NOx ttfttt&tt&ttGoj; 

5tCNOx »J|JW?««t0«i6K"r*Ci:T, NOx ftiR 

[0 0 5 4] U-> 
3S*8Jt^a^g5 3 NOx(R4K§S«l^g5 4 

nox «s*dW)e«ftje^a: 5 st, vv^mwnn 

[0 0 5 5] ft*, #»*8fiS PJ-» OflE^Vi***fl: 
te««fftcu-><0«^rt*35fl:r<6. Tttfct. JEW 20 

<U ^/^ffid^OT^-f ^ >^>dCDefc ^ td. NOx ©*K§ 
fiJSj&^S5 4T^tSNOx ftJK#J(&NOx ®IR# 
fi^SST^ditJCJfSlJT, NOx «SSl*(l3efflfeS!lft 

T^thTU y^$m<D5"C ^ >^-f — b£IU 1 0 fc^K 

■r. 

[0 0 5 6 ] (a) U — >S-&^#*£<,><h€r 30 

cfc^tc, x>^>^b^m$nfc^ nox ftjRsu 7^ 

NOx flftJKSJl 7Tc7)NOx ©ijX^S 
(l!C09(a)) , *<0»*«Sft*iJ3fei»t))BSti<0 
T\ fiHSBflNOx SrftJKT**. 

[0 0 5 7 j«oT, U^^MlWcOMfflaiBl OkliRL 
&«fc-5K::ft<fc:* 0 dOPfONOxftiK^J l 7 cottiPM 
NOx Sgte, hi o©TRk:*^»a-e^b&cfc5k: 

**ffbtt«-ntf, nox »4xataffiNOx ss«2^ 

[0 0 5 8 ] (b) U->*^*t/hS^t# 
y->«^a*/J\S^i#, Ell OT*V>SlllTSUt 
&o\Z, x>>?>^6»tH$nfc, NOx SftiR^iJl 7^\ 

(a) ©«*fcJt«LT*lr>. Sfc, B9*69!*aj;3 
tC, 'J— >*^a***lr>(a) CD Kit if&LT* NO 
x ftJRai ft«*«*t/J\S< (HI 9 so 



(W) . *o»*tt«i«j6«t>iSViO"e, *^ospfp 0 E j 

NOx £!RJKTe&^. 
[0 0 5 9 ]«£^T, Uyy««<OHW4Hl 0K«L 
feci: 5 K U ->flt*^*«**lJ (a) kUt« ixg 
<U «K»c»J !y?W»*ff 5. ClcoiHfcDNOx ftJRjW 
1 7£>ttin{RijNOx »aEJ4, Hll OOTSK^ifeir'C 
SLftcfcSlcsEffcrs. 

[0 0 6 0] filcU y^M 

»**ffLftWntf, NOx ftJRflftUflNOx &KI41 

<0«£-£Jt«cLt\ ttlPffiijONOx 8fi^«f^$^ 
Hi OO^RK^Lfcj^t;:, (b) CD^dtflfEA 

[0 0 6 1 ] ccDct^tr, u-> («ft«Btt) 
eii i J4-fiwpfl*©wii^iiffanswmsBii^ 

[0 0 6 2] Sr. Xf^yi 0 1 fc#lr*T* Kfttttt 
0^p1TAU = TP - K(C*frt^, MiE«»K**l. 0£ 

[0 0 6 3] #BiE{R»K<l. 0(Dt$, Tft^^> B 
i ^^U->tcr^^2EittaWflg(D<i:#fc«X^yy l o 

o 3 fciitr, 

[0 0 6 4] Xf7^1 0 3TH JE^ir>1t 1 9 

0«5RNfc»^iTH7 (B) tC^r^y W4P# 
Ptf«&0<B«M#tHNOx SNij^NOx WUifi«6S^ 

[0 0 6 5] Xt7^1 0 4T1t NOx ftiR 

t«tt?S5 2^, NOx SNij*CflliiP$p a miRBA t ft 
ffiffb, (Nij-At) *«ZNOx Jcsnjp* 

n^» 0 « (Ni j . A t ) tefflj&BSmHHIA t <OPJJlc«M 
^6#UJSft&NOx I^gLT^O, cn^NOx S 
K^JfCftiRSn^OT, ZNOx teNOx SRiR^JlcftiR 

[0 0 6 6] JfcHT, ^fy^l 0 5Tft ?SS"fe>+h 

H«*5NOx KR*SMI£¥SS 4fcJ:DNOx ftiR 
«ffiNoxCAP^*HJ$n*, NOx KiR«ffiNoxCAP*«35tb 
ZftZt, Xfy^l0 6TH ®^^i£ir>-y-tc^o 



(7) 



4S§S¥ 1 0 -. 1 7 6 5 2 2 
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S&tCNOx ©«#J©^Hm©£$:Jt£3f:aj U 0 9 fC 
^UfcJc^lC, ^jBSitlCtg-pTNOx ©ilX^g^^IET 
5. X^-^^l 0 7-CNOx ffifnWjgM&J^ 

S5 5K«fcDNOx fiSftW^tt^&S^tl-S. 

[0 0 6 7] X777"l 0 8TH NOx ©iRSflKKilX 
£ftfcNOx g (ENOx ) *«fiSlP*iJ^ffl*®Afc^g 

0, ■figBB^e>^m$tl^NOx #NOx KiRSiJfCMS^© 
[0 0 6 8] Xf77"l0 8T. ZNOx *«tSfP*IJ^M 

ox mtH(Dfttb\z'jv^mm^n 5. vy^mmma. 

jte£K9!Ljfc TAU = TP • Kfc*5V> 
TAU^SitTfT 5. 'J7f«Ij^7t«t. 
[0 0 6 9] — T.T-^T'l 0 lTrK^l. 20 

S^. Xf7?l 1 9Tte, *'i'> h M D 

-^mdo <t d ^ct < wi^ sns. D> 

Do <hfj:ofct#(C«, Xf'^ 1 2 Otcii^ 2NO 

T\ SftilXNOx SWtdSffiZNOx £f?<hT5©T'& 30 
[0 0 7 0 ] *f*K. *5EWW#®«7i^tt, TX'izm 

9, JWBjfcte. S9»C*Ufcct5{C, QMStlZft-zT 
NOx flftiR«tft&tSEifr*^k:#BUT, NOx iSttt© 

HI 1 0 (C^LfcJ:5{c. 'J->©ge£-H£*;*:£<^ 

y^ffiffl©^B8£fi< ^©-Trt&S. d©/&£Rfcg\ S 
^(KJfi-ffiti, HSS^BBS^WO 93/25806 fcSBK 
UfctMficfcHJ— T»D. *&H&«tt*»9l3»©;fc 

[0 0 7 1 ] 

[%E!fjC0fj»] #*9HRfil (U-» ©flE-&t» 
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x &ttJg©i@Jn-*>, aSSW^^KitTSCt^T^ 
3. 

[BSOflMtfettrji] 

[01] #^£iSfflLfcrtM$P^©£#:0-C£>.5. 

[H2] m*mwmn?$v>-vv-?*7K-rm-Q$>*. 

[0 3] ffllE^&S^TEaTJ&S. 

[04] 8ire^esfm$nsw^^x*©pfej^Hc, c 

OSZ/SS^©iia[Sr«BSfl«)IC^r^7 70T^'5„ 
[0 5] NOx ©©&ffl«UB£^-f0T<&3,, 

[06] nox temmwmmzfii-rzrciyzm-v&z. 
[0 7] Wjij^e^m^nsNox s*^-r0t?a&5. 
[0 8] nox ©ix?HJ©©ci^»tsp^xjast©r^ 

^£^T0-C&£. 
[0 9] fflJSSJttNOx «C«F«t«DH«ftjSry5 7 

[010] JtfKfjfeffl^oaaiBJtWIItNOx ©£*fl£jK 
T ^ -f 5 > ^ - I- BIT & 2> . 
[011] V y^m^m^Ltcya-^^-^m-T: 

[^©iKlH] 
i -mm** 

2"tfXH> 

3-^jtmm 

5-K^# 
6 h 

9-ee 

i o— a— *j*y>7 
1 1 

1 2-«^ h 
1 3 -17:? U-^- 
1 h)Vjf 
1 5 K 
1 6 

1 7 -NOx ©iRSiJ 
1 8 -y-->>^ 

1 9~&131Z>V 

2 0-7-f Ki^fy? 
2 1 • •^7>i7->^7 h 
2 3 -*7{4M1M}§§ 

2 4 -*ji-t>-9- 
2 5 -jgffi-fe>-y- 

2 6-t8B80«G^C-fe>-y- 

3 O-WHMPJLZy h 
3 1 -3K*|*HtyXX 

3 2-ROM (U-F^iJ-^^'J) 



(8) 



«BB¥1 0- 1 7 6 5 2 2 



13 

3 3-RAM (7>^AT^ir7.^^iJ) 

34-CPU (?-f?P^Dt7f) 

3 B-A»#-h 

3 6-ltl**-h 

3 7,3 8 -A/D^g|§g 

5 1-NOx fftu««t«^a 

5 2"-NOxMIlt?g 



I 4 

* 5 3 -&mtz&mm& 

5 4-NOx KiR^StHS^S 

5 s -nox mmtmmfe^ s 5 6 -u vT-mmmn 



6 1 -ftftKaKSKffiTinn^a! 
6 2 -aa^a 



[Hi ] 



[02] 




PM 



N O 



D«-D+ 1 



TPlI TP2I - - - - TPml 
TPI2 



TPln 



•TPmn 



1 1 8 




[13] 



YES 120 



INOx«-0 



k-i.o <a»sa&> 



k < i.o iv— v> 



[04] 




[08] 



NO* IftttSM 

NOxCAP 



200 300 400 0OO SOO TCC) 



(9) 



¥imW- 1 0- 1 7 6 5 2 2 



[■5] 



[0 6] 




NO3-— NO3" 



5J 

NOx 



5 4 



5 2 



NOxAQIS 



5 6 



asms*!* 



5 5 



62 



CH7] 



6 1 





(10) «&fW1 0- 1 7 6 5 2 2 



[011] 




NO x C A P<DUi£ 



1 0 6 



NO x CAPWiliE 

i 



1 0 7 



NOxRe f GO;*^ 



1 0 8 




NO 



YES 109 



1 1 8 




I NOx*-0 



END 



